The present paper presents an algorithm and a program for plotting the clarifying curves and for determination of the specific amount of settled material during the initial period based on data obtained from sedimentation experiments in stationary column of aqueous suspensions of solids particles with different concentrations. The algorithm and program have been developed for an interactive, rapid and convenient processing of the data obtained from sedimentation experiments in stationary column of aqueous suspensions of solids particles and allow obtaining with accuracy of precise and expressive graphs which characterize the behaviour of aqueous suspensions to sedimentation in stationary column. Sedimentation study of different aqueous suspensions of solids particles in stationary column is of great importance for experimentally determining the important parameters required to design and exploitation clarifiers and sludge thickeners from waste water treatment plants.
Introduction
 Sedimentation is the process of separation solid particles in suspension in a liquid by gravitational settling on the enclosure's bottom where the fluid is located [1] [2] .
In the practice of water management, studying the phenomenon of solid particles sedimentation in water provides very important experimental data, both for the proper design and exploitation of decanted impurities Mirela Dilea, Ph.D.Eng., assistant, research field: environmental engineering.
Gabriel Alexandru Constantin, Ph.D.Eng. student, assistant, research fields: agricultural engineering, environmental engineering.
Corresponding author: Victor Viorel Safta, lecturer, Ph.D.Eng., research fields: depollution systems, environmental engineering, agricultural engineering. E-mail: saftavictorviorel@yahoo.com. separation equipment or sludge thickeners from wastewater treatment plants and for the efficient administration of natural water courses [3] .
The study of solid particles sedimentation in water is done both for stationary systems (stationary columns) and for dynamical systems (currents with different flow directions).
Experimental study of sedimentation process in stationary column of different aqueous suspension of solid particles has as main result the possibility of obtaining clarifying curves which, besides giving a complete image about how the water is clarified during the process, allow through the various processing to obtain important characteristics parameters, such as specific amount of settled material during the initial period of process, the maximum volume of settled DAVID PUBLISHING D material, the determination of sediment compaction characteristic index of a given aqueous suspension, the time required to obtain a certain degree of sediment compacting, particles rate during sedimentation. All these parameters are very important in design and exploitation clarifiers and sludge thickeners from wastewater treatment plants.
Experimental studies of sedimentation process in stationary column of aqueous suspension which were the basis to achieve the program and algorithm were performed on a laboratory stand, manufactured by Armfield Limited, England, UK, composed by 5 sedimentation columns. Suspensions used were composed of water and powdered calcium carbonate with concentrations of 2%, 4%, 6%, 8% and 10%. Suspension volume in each column was 1.5 L. It was registered the clarified water-suspension interface position at regular intervals 0.05 h (3 minutes) for 2.5 h, and then at 0.5 h (30 minutes) up to 6.5 h and after 24 h. Based on registered values, were plotted variation curves as a function of time for clarified water-suspension interface.
The paper is organized as follows: Section 2 introduces the experimental study of the sedimentation of aqueous suspension of solid particles in stationary column; section 3 presents algorithm and calculation program for plotting the clarifying curves and for determination of the specific amount of settled material during the initial period; section 4 presents results and discussion; section 5 gives conclusions.
Experimental Study of the Sedimentation of Aqueous Suspension of Solid Particles in Stationary Column
If in a glass tube there is introduced a certain amount of diluted suspension composed of water and solid particles and let it rest, it can be observed after a period of time the appearance of distinct areas. There are usually three zones in the sedimentation of concentrated suspensions (See Fig. 1 ), such as clear liquid zone at the top of the tube, a zone with water in which solids are in the sedimentation process at the middle of the tube and a zone with concentrated sludge settled at the bottom of the column [3] [4] .
These three areas are separated by two interfaces, namely clarified water-suspension interface and suspension-concentrated sludge settled interface. It is to be noted that the water with solid suspensions zone is usually vertically layered as a function of concentration of particles in suspension which is decanted.
Over time, clarified water-suspension interface descending, while suspension-concentrated sludge settled interface is lifted and at a certain moment of time these interfaces reach the same height and overlap. In this case, in column remain only two zones, namely, clarified water zone and one of concentrated sludge settled.
The point in which the two interfaces are overlapped is named critical point of clarification process and corresponds to maximum volume of settled material and it's a measure of its height.
If the observation is continued, it is observed that the clarified water-concentrated sludge settled interface descends very slowly (the speeds are much lower than the descend speed of clarified water-suspension interface from the first part of this process).
According to Camp and Fitch's studies [5] related to settling of various types of suspensions, they showed that the settling process can be divided into specific phases depending on the concentration and nature of solid particles (in terms of their flocculation), such as ( Fig. 2) : type I clarification, type II clarification, mass sedimentation and sediment compaction.
Type I clarification appears in the case of pure granular particles sedimentation in dilute suspensions. In this case, the sedimentation is considered unimpeded, every particle is moving individually on its trajectory, and the characteristics of particle motion depends only the properties of liquid and solid particles. The sediment obtained is not compacted. This kind of settling can be found in practice in the case of grit chambers.
Type II clarification occurs when flocculent particles are settled in diluted suspensions. In this case, heavy particles with high sedimentation rates catching up and collide with lighter particles with lower sedimentation rates, forming aggregates with high rate of deposition. The probability of developing aggregates increases as the depth of water layer is higher. This kind of settling can be found in the upper zone of settlers.
Mass sedimentation occurs when particles are settled in high concentration suspensions. In this case, depending of the concentration, areas with uniform composition are formed, in which all particles work collectively, resulting a deposition with a slower rate than for clarification. This kind of settling can be found in the middle zone of settlers. Sediment compaction is an extremely slow process that involves liquid displacement from sediment layer which is compacted, so through a medium whose porosity is continuously reducing. In this case, the compaction rate decreases with time, due to increased resistance to fluid flow [3] .
It should be noted that a slow stirring foster the sediment compaction process that forms on the settlers' foundation.
Algorithm and Calculation Program for Plotting the Clarifying Curves and for Determination of the Specific Amount of Settled Material during the Initial Period
The used algorithm for plotting the clarifying curves and for determination of the specific amount of settled material during the initial period as a function of suspensions concentration is shown in Fig. 3 . 
Results and Discussion
The present paper presents an algorithm, under which a program was created for plotting the clarifying curves and for determination of the specific amount of settled material during the initial period.  For different suspension concentrations it results a family of claryfing curves which can be seen in Fig. 4 ; thus, at the increasing of the suspension concentration, the slope of the initial period of the curves increases, the initiation of the intermediary period appears later and later, the pozition of the final period of the curves is higher and higher and the slope of the final period of the curves decreases;
 From the graph shown in Fig. 5 , it can be seen that in the initial period, with the increasing of the suspension concentration, the specific amount of sedimented material initially increases rapidly until reaches a maximum value (in this case for a suspension concentration of 4%) and then falls somewhat slower for higher suspension concentrations.
LAYOUT PROGRAMM FOR SOLID PARTICLES AQUEOUS SUSPENSIONS CLARIFYING CURVES AND FOR INITIAL PERIOD SEDIMENTATION SPECIFIC RATE VARIATION IN RELATION WITH THE CONCENTRATION OF THE SUSPENSIONS

Conclusions
The program was designed for an interactive, rapid and convenient processing of the data obtained from sedimentation experiments in stationary column of aqueous suspensions of solid particles. It should be mentioned that for this program have been used experimental data obtained from sedimentation experiments in stationary column of aqueous suspensions of calcium carbonate powder with different concentrations.
Clarifying curves obtained, drawn with high accuracy
give the possibility of determination by further processing of the important parameters required to design and exploitation clarifiers and sludge thickeners from wastewater treatment plants.
Furthermore, the variation curves of the specific amount of settled material during the initial period depending on the suspension concentration offers very useful information about maximum amount, respectively the maximum volume of settled material from the sedimentation process of analyzed suspensions.
